OS FEB 



(i2)tt»ta*ft»ica^^Tttiii*nfcii»ttiH 



(l9)1SISi»lWBf^*t«S 

(43) gpg&BBB 
2004 ^9 £ 10 B (10.09.2004) 




PCT 



do) mv&'&mm^ 
WO 2004/077716 Al 



(si) mv&mmM 7 : 

(21) H^tbSIS^: 

(22) @l8tt8iB': 

(25) m^amowm: 

(26) BM&inOVB: 



H04J 14/02, H04B 10/20 
PCT/JP2004/001891 
2004 $2^19 0 (19.02.2004) 
0*15 

0*!S 



(30) fiftfe^-*: 

1#E|2003-51425 2003 ^2 £27 0 (27.02.2003) JP 
$#ffi|2003 -292454 2003 ^8 E 12 0 (12.08.2003) JP 

(7i) mmx<xm£&<±x(Dfij£miz-o^x)i 0*1 

fl^K&iE^tt (NIPPON TELEGRARH AND TELE- 
PHONE CORPORATION) [JP/JP]; t 100-8116 
TftBB ^^WT-TB 3 # 1 ^ Tokyo (JP). 



(72) 
(75) 



*W*/U*Af#HI-OL\T(D^: &JffitR(MORI- 
WAKI,Osamu) [JP/JP]; T 180-8585 KKlJrti 
ifflT3TB9-1 1 NTTaWWSt>'^rt Tokyo 
(JP). 153 E ^ (OKADA,Akira) [JP/JP]; t 180-8585 M 
j£l&«jiifrrT ^BI3TB 9-1 1 NTTaWStS 
■fe > £ ft Tokyo (JP). if □ - A (NOGUCHI,Kazuto) 
[JP/JP]; T 180-8585 SBC IB SESm jffflT 3 Ti 
9-11 NTT»lMI*S-b>^rt Tokyo (JP). fflif 
21 WIE (TANOBE,Hiromasa) [JP/JP]; t 180-8585 S 
J*«&SSSSm Jt»T3Tg 9-1 1 NTT*0MItg 
-fe ft Tokyo (JP). #ES3 i£g (MATSUOKAJVIorito) 
[JP/JP]; T 180-8585 StiSiJrfi If Hi 3 TI 

9-1 1 NTT^WWlt>^ 1*3 Tokyo (JP). ^ 
(SAKAMOTO,Takashi) [JP/JP]; T 180-8585 3CBl$B St 
Sijm JtBT3TB9-1 1 NTT»ftlti^>j» 
ft Tokyo (JP). 



(54) Title: OPTICAL COMMUNICATION NETWORK SYSTEM, WAVELENGTH ROUTING APPARATUS, COMMUNICA- 
TION NODE, OPTICAL PATH MANAGING METHOD FOR USE IN OPTICAL CROSS CONNECT APPARATUS, AND AP- 
PARATUS FOR THAT METHOD 



l-H 




O 



(57) Abstract: An optical communication network system, a wavelength routing apparatus therefor and communication nodes there- 
for that allow the number of optical paths between communication nodes to be easily increased and that also allow communication 
capacity to be increased, thereby realizing excellent flexibility and extensibility. An optical signal, sent out from a predetermined 
communication node (200-1 to 200-4), in a wavelength band ( A B m ± A A m ) is subjected to a optical separation of wavelength band 
by a wavelength band optical separator (220-1 to 220-4) of a wavelength routing apparatus (210), then subjected to a wavelength 
routing by array waveguide diffraction gratings (241 to 244) in accordance with the wavelength band, then multiplexed with optical 
signals of other wavelength bands by a wavelength band optical multiplexer (230-1 to 230-4), and then outputted to the communica- 
tion node. Thus, the wavelength band ( A Bm ± A A m) of the wavelength of an optical signal to be transmitted from a communication 
node is changed whereby a single optical path for each wavelength band can be formed between communication nodes. 



WO 2004/077716 Al ^IIIMI I II 1 1 II lllll ill III II lll^llll llll IIH III 



(74) ttSA: £g JEM, (SHIGA,Masatake); T 104-8453 S 
*ffe£ AMM 2 T @ 3 # 1 ^ Tokyo (JP). 



(8i) fi^UfS^co^i^y. ±T(7)ascoiirt<sa^ 

pjggj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



pIhE): ARTPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P y t\ (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



m/-K(20O-l-20O^)^bi£tt$^fc^fi^«(AB m ±AA ra )rt(D3fe<i^li. fcg^-X < >^SS(210)(D5KS« 
(241-244)lC^oT^«;U-7 L -f * ^IC;Kg^«#^*S(230.1~230-4)lC<fcoTffi(D»fi«a(D#^ 

££fc£ftTttJ*£;Kfc&i::ilfl/- KicSf^o coddle. iMv-h^*&<I?- Z>%m j %<D$L&o%L&fti$. 



WO 2004/077716 



DTI 5 F 1 PCT/PTO 0 2 FEB 2005 

PCT/JP2004/001891 



1 

.mm* 

£m©*ijfflif ;toK#v\ ilff h?7^^ teHSttKHtJjp b-c*5 t> , Sift * * h 

$££#SPJ#fi (WDM) SUg&ffif** 3fe7 7>T^l*fcfc0oe^l:Sr^ffl 



( s 

WO 2004/077716 PCT/JP2004/001891 

2 

Mz.lt. K. Kato et al, "32X32 full - mesh (1024 path) wavelength - rout i 
ng WDM network based on uniform-loss cyclic-frequency arrayed— waveguide 
grating, " IEE Electron. Lett., vol.36, no., pp.1294-1295, 2000.#|f) 0 
HI2 5\Z.7^-f-ytmiB^y hV — fl*. iiif J— K^40<£#££;^LT*3^ 
ioo-i~ioo-4teiHf h\ uo^4i@(^A^^— ht 4i@<E>Htfj#- h&to 

4 X 4 7 W 3IMftlSiaifftt-7- % 120-l~120-4teiHf Kl00-l~100-4^bT ^ 
^S»«Kia*f^ll0lClft^T^W$ttfc3tflr#^ai5±!3 130-1- 
130-4«T U4m%im®$tfa^n0fr hmitS - FlOO-l~100-4l£ftltT7^f *&* 

Tl/-f^S&ll]^-^110}i, A#*°~- h 140-1 -140-4 iffi^^ 0 - M50-1- 
150-4^to^f|5D P D-Cfc V , AJltf- h 140-1 ~140-4(CA^ ZtltcMt^T&ltijd 
t5^#- b 150-l~150-4«, O^f £ o -C-^^JC^:^ £ tb5 

o 

±19 ^^K«120-l~120-4tt-^n-enT l/-f ^$K0£fr&^-llOtf>A;»-- 
h 140-1- 140-4 £fcT9 ^ifee^S§130-l~130-4«^nmr t"f 
^MlHltJlW 1 1 10<D Hit) h 150-1- 150-4ld^ ^^iTV^o 

HI 2 6&I/E12 7J3\ 4i@(7)A^^ M40-1— 140-4^: 4i@(7)ttS^I^— M50- 
l~150-4£t>o4 X 4 7W 2»&£&d]ifT^110(DA^I^- M40-l~140-4£ tti 
h 150-1—150-4^, S*iaoTif©i 0 \0&m'lX^%fr%^VX\,^ 

o 

HI 2 6 «^5:j^lH]'t4^^i-5 4X47W ^^[H]tfa£^-110<DJ§'££^ U 

tct%, rwlti 3<Dytm-%tett!>t)#- h 150-3 .fc^tlj^^tl^o t£oT, il 
jfy-Kl00-l^b^*X ifc^a. 3<Dftif#teftfci£ 

j&120-l£i§oTT W^gHt^^ 110<DA^^°- M40-lldA^lb, ft^/U 



WO 2004/077716 PCT/JP2004/001891 

3 

150-3^bW^i"5o' ?«1 3©3teffi*ttft^g&130-3£»oTiMy 

#ilfl|*y hF-^i&SfclktlTV^ (4#Pfi 2 0 00-13464 9 ^$R S 
2002-165 2 38 *&8L #H 2002-262319 #^*#fl8) « 

EI 2 8 {C^-r)feiijf * y h^-^te, ilffiy- hW4 0M^lTV>5o 
[D2 8 4 , "e\ 1 2 0 O-l^bl 2 0 0-4(i5ijf/— K\ 1 2 2 0-l^bl 

220-4 &$L&myt&fcmu. 1230-1^1230-4 ttift***^ 

iifgy - k 1 2 0 .0 - 1 a>e> 1 2 0 0 - 4 « N '*»o3fefli**»*#»fc tt 
s&ai-s. afenj$^3tflr#tix *Jh,^ft*&3fe#*iSii 1 2 2 0- 1 a>e> 1 

2 2 0-4ia^^^5„ »S»*^»S*ttA**nfc«*#fifll#Sr, Hifc 

1 2 4 ■0-efi!8Sr§ie)#^e>*L, *<£>tt|;*jW; N ifcSr^ft^igg 1 2 3 0 - 1 j&* 
bl 2 3 0-4lcA^$tu5 o ftft#3t^ft»11»±»ft#3t^«^1IfciS!!fcx 

5 0 MBDt-^&gg 1230-1 ^?)1 2 3 0-4^bfflA$ ttfcfll#liiiflr 
; — Y 1200-1 t>b 12 0 0-4l:AA$*l, S^i^tbSo 

H 2 9 tf)«fc o yfl 240 ^»0/J^i^^^ yf- 1 2 



WO 2004/077716 PCT/JP2004/001891 

4 

4 0-1 frb 1 2 4 0- 3**a^^-Cfltfi5ti-5*fefc*PbnTV>5. <#§B2 

0 0 1 -8 2 44^ii#I) o 

^tt6CWDM (Coarse WDM) &#fr$:JBV\ 2 0 n m<D$r1$ft\Z. 1 0 0 GH z 
■(#5 0. 8nm) WfifiODWDM (Dense WDM) if tTftftSfSr^fiJc-*" 
53t3Ht^S' M7 — *tf s *nb;h/CV>5 (#12 0 0 2-3 0 0 1 3 7-g^## . 

J») o 

fc^— * t LfcafcSMt* y h 17— ^ Atli, ilfgy - K 100-1 iijRA A 

3 <D%m%K& v mm; - k 100-3 tent n £ aw* / - k 
100-1 frbmm f 100-3 -oiiif^*^ 1 $L<D%m^<o&&&*&±\^ffl® 

mh, @2 5t/T uyt^3RS«-ctt 2 otDiiit / - Kiam*^* 1 o l« 

— 75\ 113 OfittfcSfcOft*' n^ra^^ h^g<D— #ij (R. Ramaswam 

1 , K. N. Sivarajan, "Optical Networks" 

, Morgan Kaufman n Publ ishers, Inc. , 199 
8, p. 34 1 %7Firh(DX\ m<P, 1-1, 1-2, -1-Ntt 

2-1, 2-2, -2-N\Z%&$L®'&, 3-1, 3-2, -3- 
mtt^hy^^S'^ 4-1, 4-2, ■■•A-m'tXti%y7^ ^ (At) 
m<OHt&&&) . 5-1, 5-2, •••5-Nttttl^77^^ (tB^HIOftfc^ 

3fe^ttiai6l- l~l-Nf* % ^»lfi©A^^ h^miiOtb^^— 



WO 2004/077716 PCT/JP2004/001891 

5 

hfc^TU A7J#- M4A#3te7 7^'<4-l~4-N&#LT— ©fflfS J— K 
(IH^T) i-cil 7- K^bA7:#- hKA^ftfcftfcft 

^^0^2 - 1 ~ 2 -Nti\ ^ixftim|©A^^ h 1 flllc^fcijTJ^" - 
h ^ U fttltf- h ItmXft? 7^5-l~5-N£# LT-Oiiffi 7 - K 
(E^fri*) itigm&fo, #A7J#— hK:A***i;*:**t?inS[fi03feffi-8-Srft 

o • 

3- 1 ~3 -mtt v WttNfi©A*#- hRtWfl 

4 _ i~4 _NSr^bT^$tbytm»*©3tft*#fiflr*tts 3fe^«lHllS 1 - 

h D l~3-m^A7j£tl5o 

h y v *f- 3 - 1 ~ 3 -m^A^i zhtzytm h tjftfto*flr#* s Ri 

^^M^lHlK^A^b/i\/^VN5^#WTT\ ffiM<Dltijj?f7 T 4 5 - 1 

~ 5 - Nfc ttlTJ SitS <fc 5 BP*> W*3te©3fe^*lHllS 2-1-2- mm 

0iJ£f3\ A^J)t 7 7 ^ i IH^3fe7 7 ^ ^© W^ti^ 8 * ffc !) , 



WO 2004/077716 PCT/JP2004/001891 

6 

mnyt'-ix&ifeM&tix&b-r, m 3 ia~ih3 id^-txok 

im%<VXt>%7 7'(^b 2,m%<D\tit)%7 7'< s<k<Dm, 3#@(£>A7J3fc:7 
7^'<t \ ^%<Dmi)%7 7 4 ^t(DT$%\Z.$L&X 4 %&-z>X%s<X%m±lsX 
^Z>tf:MTX\ 

— mmmmvAtijty r^^t mtifty 7^^t (Dm(D%y^(Dm±^ 

TV^IH3 2A~0 3 2DI^1-J; 9^75fe^fe6 0 fiP*> 

l^(DXfl%y7^^b 3#@oytJ^7T-f^<b(^W, 3#@?>A7J3fc:7 

2#@£>A7jft7 7l'^£: 8#SOtH737t7T-l'^t^^> 8#@^A73^;7. 
7-f'^ 2#S©tti7J3t77l'/^©F B 1«ft^ 2£{£oTft^*£ffii37;U 
1#@<7>A7J ft 77-f'^ 3#@(Dai735t7 7'Y^^O^ > 3#@(7)A7:3fe7 



WO 2004/077716 PCT/JP2004/001891 

7 

#3S9i© @ m*±&<Dmm&\z.m^ mm/ - kw<«^* r. t 



WO 2004/077716 PCT/JP2004/001891 

8 

#14^^"i-^Rfil (RtejRhcDglt Jfi2^±<^») ©kxktW^ 

Kffl;fr-f<5¥I&£3rU WnEftAfctt^WWu MBllSfrOA^-h/^'bA 

+ A X,<1B,-A X t ) % ^«SXB 3 ±^*^')>IA 1 3 (XB 2 +A 1 2 < AB 3 - 
A A 3 ) % -s *iCj4ft*^B,±ift«#«ttA X R (1B R . 1 +A1 R . 1 <XB R -AX R ) <D 
^I»fc^ttf /^f^'^tt^ft, tufSNf@(D^gA^^- h 

t i--4®«iii»-?-^a^^ 0 - h k i st i Ksaasn, swek x kt 



WO 2004/077716 PCT/JP2004/001891 

9 

Sot, HI 2 5 1 ^Oftfc^S&Tteiilf / ^ KM"? 1 o 

*»wo*aiflr-*y H7-^^fi.ii 3t^^oii^(ci^LT, 



WO 2004/077716 PCT/JP2004/001891 

10 

J (2&s±<D&m m<DMtf— bt lo©titfj#-h&^U mifSJfII<£>#A 
jjtf-b I P[l], I P[2], I P[3], I PWUt^M'tl, «P«ftAB,± 

l^m^J-K m«gE&) 0#«*#«rtlcpi-5tS[ft03tflr*S:lW[ 
IBloOttJ**- b\mttrZ J xi^Sf^Mi, itufBJ xi« 

3fe£«#©4kX;fr#-> i p[i]> ip [2], ip[3] % - % i Pinmz.wtrtbft 

, 2a±©A^*'-Fi H®<£>tt!;W- h&^fU KW^jK- h^iulEJ x lift 
5ft*©3feS:l8-fS*»©3t3&flW»^ buI5J x l ««##3fr£«*o«i[ 

mzmm-ts z tizzy tt-ete&mmo&km cmvyts<xzmj&-tz> zt& 

O^afS-^y h!7-^v-^xAI^ #^*<£>i|H:fcR&L"T\ 3fe^^O!tK^S 

j (2U-t(omm mnmttf—ht io©A^-h^tu meio^a^ 

h}cA^$^64 I «ftAB 1 ±^^i|'SA X„ «t«^*XB 2 ±jRft«f«« 

rtfcJRi-Sttft©"3tfll*S:, SulBJ{@0#ffi^xK-hOP[l] N OP [2], OP 
[3], OP[J]K:tH*i-«ix J#JMI!^3te#«#^ WIBlxjjft«#«^ 

^tt»o4na*jK-hop[i], op[2], op [3], - % opum^mfhfi. 



WO 2004/077716 PCT/JP2004/001891 

11 

mmm-tz ^ t m £ <o fk±x*&&i&®<Dmt m z&<d%*x zxmirz 

J ( 2^±<D») #I^A^^- b t loOtB^J^ 0 - h^U tufBJf@^#A 
^/K-MPCl]. IP[2L IP[3L IP[J]«-t^tb, t'L^AB^ 

Al„ f «*AB J ±^*^i|>IA Aj, (fcfcTU XB„+ A X,^ XB^- 

IBlo(0tB^°- M-tti^-f 5 J xi||««i:, mllBJ xittfU 
ft-^^^-A;^- h I P[l]> IP[2L ip[3], lP[J]w^f« 

^%mftm%m\t mt , mtm&^KMfcmyt&m m^mm^tixh^ At) 

/K- hWi-oMlid, J x i ifcft^cfti^TO^A;^- b&ra:tt<biv 2^± 



WO 2004/077716 PCT/JP2004/001891 

12 

p[i], op [2], -op [3], OPLflfctttfrrsix jfc^$ft#|»<b, 

IWB1X jftft«f«^»»0«-ai*^-hOPTl], OP[2]\ OP[3] N 

12 1 x J jft****^^*©*^**- M^&ttfctU 2£Lh©{±i;W- h £ 
Iooatj^- rfc#U l£A;W- b^fsi x J MJjtf 

titcmm^yt^mmt mm i x j ^^^it^^gjiE i ooa^zk 

C^ajKl itufBJ X'ltf««©^A7J^M P[l], IP [2] 
s IP[3], I P[j]<7H^fta»©A;fc#-H£W:, iuffiA^* 0 -h^S-r5 

^»rt/K^f»65t^^*^$T^^f^A^$tt, tfHEl x j&S 
fW»#ffl7l^-bOP[l], OP [2], OP [3], OP[J]©H, 



WO 2004/077716 PCT/JP2004/001891 

13 

tilttmj x ltM«7fe^K©A^^ McJRi-5jftfi#«tcffift*Sl# 

fcSuffiJ x l^S^^^fff^A^^ 0 - h»cMi"5S[J|if^5'fes x#@o 
iimy- Ki: y#S©iHf y~ KIWlc^i-53te^^©jft*if«©it'-C*t)^:# 

fm^(om%\mm^ b # g -e& u v x # g ©aflry - « y # i ©aft y - k 
fc, b # g (Dfimift X #g«y-Fiyf@ ©iim y - k w 

OEfjLfcx-^-*^ frfcfCx x#@Oi§<f y— y y#l©Hf y- 
(t©##0/h*v^«fflf^^m^57 f —^36 i bl(ii^x x#gtf>illf y — K£ y 

£3£^1-5fgl<7)x-^-*Hfr^l££> x x x#g©illf y- K£ y y y# 
x x x # g (omm y-K iyyy#@ (om\t y— Ki: ©ffi «5t $ ax-c 

^aiWB.f*- * t & v ^ , x # g oam y - k t y # g omit y - k t © 

g ©aim y - K h y # g Oiifs J - K Srftffl LT \ ^ ft \ ^ItWtoto * T'M h 'b £ 



WO 2004/077716 PCT/JP2004/001891 

14 

t 
I 

tfc&U a^bi'!)/h^tT'fc5x, y, a, b ©fc^fcHir&ttttli-Stttti 

RKEllT*-?-^ft*JSIISHtSr*i-S i .5 h &v\ 

iff -Sttft/u— -r-f y^It^oT, BulSTtfe^^^ LTitflffiiHf / - Ftc 

»i»§^N (Nii2«±«) fiogiAM-b^ me.yttem®*fri, 
xmtmm;- wzmftztiitiimosmtotitf-- hb, ttm**m<nmuM)# 

t N K (K^N;KW:»»C) ffiOA^*- b*5 XXfKimfttltf- h ^fL, 1 
^Stf^-f^y^ttlrlrtSRiB (Rti J £JLh<«§u Jtt 2 EJUbagg: 



WO 2004/077716 PCT/JP2004/001891 

15 

$*Lfc«*#S3fcflr*S:inEttJ*#- M^W^I-S^SSr^U fJfBKXKTi/ 

46A X 2 UB,+ A XB 2 - A X 2 ) % *B,±&IMI!r#« A A, UB 2 + 

A 1 2 < XB 3 -A X 3 ) , *'k»g;iB R ±ifc6Mj!r3fcffiA ^ R (1B H +A1,.,< 
A. B R A X R ) ©#jR*#«fc*5V>T»ft/V— TJ^ym&ZGU Ml2Nj@c^ 

KXK7 WT$*fc|El3r*^©#ffl;W*- hte N l^tb^^- h^bW^^ttS^i 

vt, mrn^B^^hxmmmmy-hi^mm^ntc^mcommmt}^-- v 

- b fcSr^TU $A>b#- MSfflEg*A2j#- Mc&&£;h/Ci^1i$:©ig|J: 



WO 2004/077716 PCT/JP20O4/0Ol'891 

16 

•r«^asr%u stnEKXKTWJ»»(Sia*f«HF-tt, wi^b^m^ 

IfflBAJ.^ 4> £46* A. B x ±fi£W^ffi A A. 2 (A.B 1 + AA, 1 <AB 2 -AX 2 
). > t»i6&*a.B 8 ±»**4j&IBAa., UB 2 + A X 2 <XB 3 -b X 3 ) % 
^'ttftlB R ±tIfiiIA^ R (1B R _, + A A. R _j<^B R -A.X R ) 

bttl^$^6^f-§-^M«««/v-x^ ^^W4Sr5fiTf 5HWBKXKT ^ 

©Sf#«7t^S©A*#- Mci*flli:8a*$*U tfifEillf/- KWu J ( 
2JEJLh0>£E»:) <B<7)A*^- h i: 1 oWffi^JK- b Srf t, tufE J m<D&At)tf 
-MP [1] , IP [2] , I P [3] , - % I P [J] *>bm 

±^ftm^"|iSA A, 3V ^'CfjftftXB^ftftlilf^fBA 1 (7tfcU XB m 
+ A X m ^XB m+1 - A Jl B+1% mteg^) <D&&&m%tft£. 

h ilH J x 1 Wi^tMATJ^- M P [1] , IP [2], IP 

[3] % i p [j] <D^-rtifr(DA?)tf- hKmmzti, mmzfttcmmA 



WO 2004/077716 PCT/JP2004/001891 

17 

v^&m j x i $ft^$#-£«<£A^*°- vfc&mztix^zim. 

^i)®A^m«S^lCjg-r^^ft(D^^-r^^03t^S^^, J (2^ 
i@cottl^/K- h £ locoA^J^K- b£^U luffi 1 o©A**- Ml 

A.B m +AA, m ^ XB m+1 -AX m+1 , 1 mttlt) ©#afc**f*6ttrt 

^*1-*«*©3feflr*Srs tWBJfl©#W**-hGP [1] > OP [2] , O 
P [3] % - N op [j] \mfi1r%ix ftM^t, &m ix J$i 

.S#tt#£*&©*ttJ##-->OP [1] , OP [2] % OP [3] , OP 
[J] ©H, M2^*^^M^7fe^«^«$nfc^«»(-M-r5m 

l x j 8ft##ft#«8<0#ffl;fr#'- h^OTttktb, 2EUr©aj*#- h £ l 
o©A7J*-F^U !£A^*°- h*s«WBl x j ft*##3te#«»<0 

fcffigccDftgjffc Buffi 1 x j ft^&te#«l3&<7>fl&1B 1 o©A^*°- 

, zftbfe^mftuftMytmm^&mzhtcmmj x 1 



WO 2004/077716 PCT/JP2004/001891 

18 

LX V ^«£V ^« t T'ft Vh £ »^ffi5fcllllft^ a # @ T'fc «9 N a b 

xh 5 r i tf^iii £ ftfdi^ a # g offi^)W^iSSw^-e x # @ (DiM ; - 
^t&X x # g Oiilf / - K t y # g Oilif ; - KW^^qSE lt v ^cft/^* 

R-l, mtegfc) fet*^ilM3©fc©*ft* s «ft#fi*n*:«ft#fi3tflr# 
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4"'Cf««lB 2 ±jftJIOTMSAA a (0 1 +A^ 1 <1B 2 -A X 2 
) > iOtftft A. B a ±»E**«i|B A ^ a (A B 2 + A 1 2 < X B 3 - A 1 3 ) s 
4>«*XB R ±«^^1A A R (IBk^ + A^r.^XBr-A^) 

oafe*Hf«3te^ife#^A**— f^i*tiicSM**tt N ffjfsiiif /-TO, J ( 

- > ip ip [2] , i p [3] % i p [j] tt-tttjetts >p'L^ 

f XB.+W^A^, ■pMI^B,±tSWAK, H«f 0 3 

+ AX m ^XB m+1 -M m+1 , l^m^J-h'miilf) O^Sftlf^rtti: 

buIEJ x 1M^«^«W#A^^ 0 -M P [1] x IP [2] ; IP 
[3] , IP [J] OV^ftj^OA;^- Hc^£*U ^^^fcHulBA 

?irt^^f»^^tLT^?)A^^- b^^tulBJ xiift«^ 
ttffl*#-bis«nEJx l^^^^^A^^-hic^^tLTV^Slim 

±<Dmm m<DMt>tf-hk loCA^^bSrtU BiflBloOA^^- Mi 
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^JR-f5*S«>3tflr-§-Srx l&IBJfii©#lii^-'bOP [1] N OP [2] % O 
P [3] , OP [J] l:ttiM?>lxj$f««^ Suiaixj^ 

&mm%£M&<o&mt)tf-ho i p en , op [2] , op [3] % op 

1 x j te^mytftmmv&itijjtf- hmmv bti. 2 uurotH^- h 1 1 
tz.mt(D%mtmt tuts 1 x j m^wtftimvim 1 owatj*- 

, rtL^^ft^«Ml^m^W^^^nfctuf2 J x l®i&®®yt&$Lm<D 

* h fcJR-*- 5 &*#*<7> 5 > x # B ©iiflT / - K £ y # B ©Ift / - KM 
x#|Oaijf y- KX«y#@ Vilify - K&tefcj&fc LX&fcfZ>yt'*x\z.i& 
b # «fc !> fc/h £ V ^#-^§■-Cifc> 5 B#Kl, a # g ©tf3teHR|tOft*»JK"T? x # B oiift 

©ft^ffif«t?x#B©ii^/— K£ y#B©®^y — KMOJt/^SrKSctfclft 
l-s b $ I o^5teJ!&<£& A^T* x # g (Dillf / - K t y m B oaflr y - KM 
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* , #3893 ft r. o^^fi/n ^ 7 a £is^ tfc = >- tr » o pj 
© m& * ^-tm t? fc 6 o 
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ii7 tt^pjo^4»^j-^}ts^^i ; ^eox--^^^^— m 

mi 9a~eii 9D«ofc^ h y ^^^^/^^te^LTt-r-^^-^ 
cd— #j ^-r^ m t? h z> o 

in 2 2 te^mwvm 5 iifit £ 6^°^ra^g(c*5tts^«^[i]-e 
023 te#3§i3/!<7>Sg 6 ^^tl^^-r*^HI-efe6 0 

m 2 7 imMwiziort & t w titter Atb^*°- h t m&<Dm&* 
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HI 3 0tet£&O3fc^n*=i^ Mill©— WSr^HHfifeHT?*)*. 

ill 3 1 A~E13 lD(«^^Sg$^xv^^V^^A^3fe7T^^tttJ^ 

BIS 2A~@3 2Dtt^^^Sl^tiT^S^©A^3fe7T^^^ai^3te 
<»l**#tt> 

H 1 14, #3891 ©$& 1 ^Wt^ftilfS^ yb?-^ v^x ASr^f #fifeB|-C 
fc5 0 Ull^doVNT, 200-1 ~200-4teiI{f / — K> 210(4^/^T ^ 
, 250-l~250-47^bt^(C260-l~260-4«ii'|f 7— K200-l~200-4<t ifcK/l'— 7^ 

SES/V-x-f ^^S210tt % 4o©liA^)*- h210-ll~210-14S: 
tf4 0tf)g11ffi73sK- h 210-21-210-24 ^*^3t^«SS§220-l~220-4 % & 
ft«^^230-l~230-4, 4X47W W»II]$T&^241-244£#i*L-W 

iBflry- K200-K4, ^i§^250-l^^UT^^WrW ^gg210©& 1 
gllATjtf- h210-ll^^$nTV^i*^s ftfc^Bg260-l LT&IM' 
-TV W&mmv>% 1 ^gtU73^- h 210-21 t£&ffi£*lTl^. 
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3S«A##- b2i<M2£»ift£;h,Tv^i:#^ Mc«260-2£^LT«/v 

— >-^*210O^2^itttJ^5^- b 210-22 (dggc£ftTVN 5 <, 

Sift / - K200-3f* % #fci£&250-3&# LT&^A'-T W ^3£11210<E>S& 3 
IIAtj*- b2io-i3K:^£;h/rv^£:#li:» ^5«260-3^^LT^ft/v 
^»1t210©#38*tti;W- b210-23{d^$tvrv^o 
iijf7- K200-4tt % ^^(HSr^tt^-f^ >-^g210£>f|4 
g«A;W- b2l<M4fc&ffi$;h/rv>5£#^ #Gn£»260-4*:4l*LT8*A' 
-tm ^^«2i6o»4SflittJ*^ b2l0-24K-^£*i-Ci^ o 

«^^^l^220-l~220-4cD^:^-?n«, 1 O^A^J^- b221 £ 4 0<7) 
tttfjtf- b 222-1 -222-4 ^ U % 1 ©»*#*3t^»»220-i(DA*#- b221 
lillllA^*'- b 210-n M^^tv^o Sfc, » 2 ©ftft*«3fe^WN» 
220-2COA^)^°- h22U*02^«A^*°- b210-12}C^£fl, II 3 ^fcS Mc 
ft#|«220-3OA;^~ h221(iB3^SA*^- b 210-13fcl&jffi £*L, ^40 
&£##ft£«tS22O-40A;ft#*- b 221(311 4 ^MA^tf- b210-14HlgH*$iX 

«^ft£$3s23(M~230-4<D^timte> 1 O(0ti!^^- b232<t 4o© 
A2>#— b 231-1-231-4^ U 0 1 «7)^*^^;^«230-10ttS^* 0 - b232 

230-2(Z)tt5^* 0 - b232tefg2^gm^*°- b 210-22 teflfiftSav $3 0S!HW 
7fe^§l230-3(Dai^* 0 - b232tt^3^gm*#*- b 210-23^^ |4ff) 
$«##3te'&ak8&230-4OtH2j3tf- b232«m4^ai±5^l^- b210-24(C^$tV 

mm^^i'^ t&fc, 4 00A7]^- b 2411-1—2411-4 1 4 0<ntofitf— b 
2412-1 -2412-4 fg 1 75SH4 A^)^°- b 2411-1-2411-4(0^^^15 
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ft<Dmz% 1 &&«^ft#lilS&220-l-220-4©Sg 1 ffl^sK- b222-l(C 

i n i Lxmm £ *u % 1 4 m***- h 2412-1-2412-4©*^^ 

&!E»Ji^l£ 1 &g«f«^ft*230-l~230-4OSS 1 A#*°- b231- 

4 X 4TW^M0#f&i L 242te, 4 OtOA^^— h 2421-1-2421-4^ 4 O 
©fcB^zK- h 2422-1 -2422-4 Sr^T U HMI4AM- h 2421-1-2421-4© 
*^m«l3^^JlS(C^ 1 4 «^|£ft#li£§s220-l~220-4©tg 2 tt5^*° 

- h222-2fc 1 ft 1 C^ttii^, fg 1 tt5^#- h 2422-1-2422- 
4©*ft*fctt1B3*©J0(K:J& 1 4 »*ifflfete'fr»#230-l-230-4©» 2 A 
^jtK— h231-2tCl*fl{31^|-jE&LT^$^TV^o 

4 X 4T W*^^lElJff^243(^ 40©A*^- h 2431-1— 2431-4 £: 4 O 
©tB^— h 2432-1-2432-4 &^TU IfU 7!/igf£ 4 A;W— h 2431-1-2431-4© 
*^m«IBizl!©)l|M^^ 1 Tb^m 4 &A^ft#lit#§220-l~220-4©!| 3 

- h222-3^i^i izttj&vxmmisfo, ni7bmm4mtitf- v 2432-1-2432- 
w^Kffi'iitmftomfcm 1 ^mii 4 ^^-^^230-1-230-4©^ 3 a 

4 X4Tl/^?M[H]#T^244te, 4o©A^*°— h 2441-1-2441-4,!; 4o 
©fctl^/K— h 2442-1 —2442-4 £*i*U H 1 Tb^M 4 A^*°— h 2441-1-2441-4© 
*ixmfi|E3i©Jli^m 1 Jbmm 4 «Mcft#l|£f£220-l~220-4©Jg 4 tU^^° 

- h222-4(£lftl ^ftJ&LT^E£tK Hl^gUm^* 0 - h 2442-1-2442- 
itDZMUtZm&om^n 1 4 $*^}fc"£i«230-l~230-4©fg 4 A 

h 231-4^ 1 ftl (CftJ&LT^gt£;ftTV^o 
^/V-X^ >'^@210^^-r5a5p p p(COV^-C|^^C|ftBJ-ra o 
^«^ll^220 (220-1-220-4) fi, HI 2 ^^-f"<t b \Z S lO©AA*°- 
h22l£, 4 0©tiH^)^>- h 222-1 -222-4 % 1 tti^zK- h 222-1^ 

3tf§ ttl^J £ fl, % 2 tB^ h 222-2rt> b fi&ft^ XB 2 ± A 1, ( * B 2 > 
A A 2 fi*tb*tt^ft$r^L-TV N '5) |CJi-r5^*©^ffi-i-^IU^l$ti^o £fc 
, ^3tB^*°- h222-3/5^«jSft^XB 3 ± A UB 3 , AX 3 fi*tL*« 
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&&&LX^Z>) ^MI^feft^M^a^iV IB 4 tti^sK-h 222-435* b 
litffilB + Al ( (1B 4 , A A^i-^rti/^ti^ft^S'LTV^) {cH-fSifc 

220-4£rjB</\ lB,= 15 11nm, lB 2 =15 3 1nm, 1B 3 = 1 5 5 1 run, 1B 4 = 

1 57 lnm, A 1 ,= A 1 2 = A 1 3 = A X 4 = 9 nmT?fcS 0 
^#^^^^230 (230-1-230-4) H\ [1 3 (C^-fJ: 5 ^ 4 O^A^tf— 

h 231-1-231-4, lo©tB^i#-.h232Sr^U SI 1 A^*°~ h 231-1 iCIAttJMBf 
^ AB,± A 1 , (IB,, AX,li^n^«ftS:*U-CV>5) fcJRi"S»*03teflr 
-^A^^, Sg2A;ft>#- h231-2(C(i^^XB 2 ± A 1 2 (1B 2 , A 1 2 tt-£ 

231-3tm$ft ; ^UB 3 ± A 1 3 (1B 3> A Xj^tl^tb^^bTV^-S) ICJS 
-T^>^(0%\t^XtS^fh, h232-4(cte«^lB 4 ± A 1, ( 

1B 4 , A X 4 «^x-€tt«^«LTVN6) ^JS«^*^»^A^^^ 
^ilMoOA^*- b231-l~231-4(CA^ ^f-^-^^LTtti^* 0 - t> 

232^6 m^J-f- "5. 

*n«B^tiT?tts mmw^mm? a b^^*^^^«23o-i- 

230-4^,3=1^, 1B,= 1 5 1 lnm, XB 2 =1 5 3 lnm, 1B 3 =1 5 5 lnm, XB 4 = 
1 5 7 lnm, A X ,= A X 2 = A X 3 = A 1 4 = 9nnre&>5 0 

T W ^SSIHtff^241~244«, Htftfc Lfc <fc 5 tC 4 0©A7j^ fHo© 
ffi^zK- b£4>^ T W^S§[H|Jff^241(i, ^©fft/WT^y^tt^ 

feft^a.B,± a x x \Lm^&&m^\^xmvc&i^h(Dx»hK) , <§-Am^^ 
-hiSftnu 112, ii3, xu(omm-m4\ii7Fi-h-&K>x*hz> 0 fcfcu 

111, 112, 113, IMteSV^d^ftt), IB,- A 1,<1 11, 112, 113, 

114< XB t + & x^m&ZffitcThoxh&v 

r ^4 w^^®$f^242«, ^(d^jv— r 4 ^^mm^mm 

1B 2 ± A x 2 \zmir%®L&\zttLXW!?t£titz-box*hV) , &Atib;b#- b « 

ft 121, 122, 123, X24<DM&t*M5\C7jk1-kte , 0XhZ> o fcfcb, 121, 
122, 123, 124te51W^ft 9 , 1B 2 -A1 2 < 121, 122, 123, 124<1B 2 
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X B 3 ± A 1 3 \nmir 5 M L TRW- $ % © T fe «9 , _ # A fcB^I h £ & 
ft A, 31, X32, 133, 1340|8#M6^1-^fe!9-efe5o TtfcU A. 31, 
X32, A33, 134J*:§:i^gft!9, X B 3 - A X 3 < 1 31, 132, 133, 134<1B 3 

XBt± k x i izmi-%fc&^i$Lxmn£titch(DX~h<Q , &Amf}tf-hbfe 

&X4U 142, 143, 144C0P#«El7^-t-t*3l9'Cfo^ o fcfcU 141, 
142, 143, ^teSH/McmftD, 1B 4 -A1 4 <141, 142, 143, 144<1B 4 
+ A l 4 ©|§^£S8fcLTV^ 0 
ft, #§l»^iT{;£, TW^S§[Hliff^241~244^ LT^m^^S&M 

Ifet, ilff / — K200-l~200-4<Dt*/&tCOV^fj£^-r5 o 

HI 8 #ii-ft J — K200-l~200-4cD^S:'(f ^©tt^^t/D y ^ ElTfc 
-5o [38{;i:}^T, 201tt^gffif|3, 250«iiif K200-l~200-4^btH^l$ 
tl7c^f ^^^S^-X ^^Sg210(C* < 260«*A— X ^ >^ 

gg210^^Hj^^nfc^f^^^f K200-l~200-4^«< ^e^-c-feo 

o 

^m^M2oi«, 4 ocda^*°- Fti o^m*^ 0 - b ^-r^Mmm^t 

220, 4O(D^m§l5290-l~290-4, 4 o<7}ft^f £K300-l~300-4;Hl;l 

ft, ^*^^^Hf5220S^^^^^?g^230©^^^X«, ft 

«^^»230OtH*^- h230-21(^«^^250^^^n, ilA 
^JtK- h 230-ll(C^ 1 35290-1 (Dtti^if-i-^^A^I^tl 5 o 

^$ft^$2s230<D!g 2 A;W- h230-12tCtt^ 2 %mm%!>2W-2(D 
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ft, f4^#- h230-14(Cltt^4^;^f»0-4COttJ^m^^A^^n5o 
m 1 «lf £fl290-ltt, XB,± A X tfDjtmt MX\ 4 h 

271- 11-271-14 1 lo^ltJ^I/K- h 271-21 ^-f^%^^2nt, ^Atlt°- 
^271-ll~271-14^C^$tl7c4 0(D^jfa2711-l~2711-4i^{i^TV^2, 0 
£7c, #^jf»ll-l~2711-4(D^tb-€tL«, A^lb,7cB^^T : '-^ffl-§-^ 
•tiX^tL^ftllU 112, 113, X14(7)^f^-{C^LTttJ^i-5 0 

H 2 7fei£lfgB290-2f3:, «WUB 2 ± A 1,<M^1 UX\ 4 otf>A;^~ h 

272- ll~272-14ir loOtH^^- b 272-21 ^^-T 5 ^«272i, QAfitf- 
h 272-1 1-272-14^^ £ tlfc 4 o<7>5f;^f #2712-1-2712-4 £ £41 ;t TV 
£7c, #^«2712-l~2712-4(D^tl,m«. Atl Lfcflt^ftftT^jf 
%ft^i\$L&XZU X 22, 123, 1 240)%it f left LTttiTJtS. 

If 3 7^1^290-3 Ji, 1B 3 ± A X ,<D%m\t UX\ 4 otf>A;M- h 

273- 11-273-14 1 loO[i)7J^ b 273-21 7t£-$^273 £ , #A^*°- 
h 273-1 1~273-14{C^ $ fofc 4 O^i^f #2713-1-2713-4 1 M TLX V ^ 5 0 
£7c, #5fe^f#2713-l-2713-4CO-^n^tt. A^J LTtm^lft&xWMf 
•^tieftJtSlSl, A. 32, 133, 134(D7fejf-^-{e:^mbTtt|^-r6„ 

M4^^f^290-4«. «^1B 4 ±A l 4 <Dft«£|ST\ 4o<7>A;«-h 

274- 11-274-14 £ 1 oOffi^/K- h 274-2 1 5 %^^21A t , &Atl*°- 
h 274-11 -274-14 (d^ic^^Tc 4 KD%m\t #2714-1— 2714~4t £{i^TV^-5 0 
£7c, #«{f#2714-l~2714-4(D-enW« > A^ L7cm^tofrx-^ffi^-£ 
^^*ljfcftl41, 142, 143, 144W^f^-^»bTm^-r5o 

&^MftftM%s220<DAt>rf~- b220-ll^tt^^260^^^^, fg 1 ft 
^J/K- h220-21^bffi^^tb5m^tt^l3fe^f^300-l{CA^$n5 o £fc 
, iK*^^«220^^2tH^7K- h 220-22^ btti^^tt^ff^f^ 2 7t 
^f^300-2(ZlA^$tb, 13^- h220-23^btB^^^^m-i-7fel^3^ 
gjf£B300-3K:A;>7£;fl, %4mt)tf~- h220-24^btti^$n^jf^«^43fe 
g«300-4^A^ $tl^ 0 

^l7t^f^300-lfi, 1 o<7) A^lxK- h 281-11 £ 4 0(DtH*^- h 281-21- 
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281- 24&JfrtS3te#fcl&281^ h281-21~281-24^^$tlfc4o 
03feg«2811-l~2811-4^ «Htx.TV^o 

TRff-^frfck^-CfclK fcKZll, «112, &*JU4<D3tefflN!tfS 
A^*°- h 281-11 tcA;fr-r 5 is # 1 tU##~ h 281-21 «5 A lltf>ftff 
*U JR2W*#-h281-22fcjftfta.l2©3teflr*S:W*U fg3fcB^*°-h281- 
23li:jSf*A13©3teflr*S:m*L, l4a*3K- h281-24tCfcft;il4<Dftm-i§-£fcti 
^•t"5o 4o©5fegflr«l2811-l~2811-40 j eH^tts A^J Lfc^f 

H 2 5feSlf £P300-2«, loOA^^K-h 282-11^ 4o<£>fcB;W>- h282-21~ 

282- 24S:.^i-53t^&«282t % #ttS^J^°- h282-21~282-24lC^$tt/c4o 
0^^2812-1-2812-4 <t£#;lW5 0 

RW-^iX/ttO-t?*)*)^ Jft*U22 N ^*X23 X i&ft A.24<Dftjf -5§-/S*A 

# . h 282-1 lKA^-fS^ fgl mt)#— h282-21fc«[*a.21©3tfll-8-*ttJ* 
U 02ttl^^V h 282-22 A 220^f^{±J^jU £ 3 ttS^/X- H282-23 

«Sl23c7)^jf-§-^ti}^bs h282-24(d^l 2403tflT#S: 

-TSo £fc, 4O03tSflW82812-l~2812-4©-€:tL-entts A^L^)tfB#Sr* 

$ 3 ftgfS £&300-3fi. 1 o<75A^^— h 283-11 £ 4 Otf>fti;f|zK— h 283-21— 

283- 24^^1-^^^283 Qfttltf- h 283-2 1- 283-24 K^^ilfc 4 O 
03feSft«2813-l~2813-4^ %{|^TV>5o 

3t^*ll283tt*©iltft^»EW4*S«««ri«XB,± A ^Cjjil-Sfcg^LT 
Rfr&tbfc !K if &SA.32, ^4133, jft* A. 34©5tflr*^A 
h 283-11 KA^I" 5 £ 1 titfjtf— h283-21(J:jR^a.3103t^-i-«rtB^ 
U »2fflA#-b283-22fcfcJU320^*&tt>bU 0 3 tttfjaK- h 283-23 
fc«JU33<D3teflr*fcttJ;tjU Mimtltf- h283-24lC^A.340^f-i-^m^ 
-f-5 0 *7c, 4o<Dftg{f^2813-l-2813-4©^;ft^;ftte\ A* Ufc3fefll*Sr« 
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% 4 %^\t *fP300-4tt , 1 OOAtltf- h 284-11 1 4o©^*°- h 284-21- 
284-24&:fr1-53fe#«Jg284£. £Hj#* 0 ~ h 284-21-284-24^^ 4 O 
^#g{fa2814-l~2814-4£&{I*:TV^o 

^^284«^<D^*^#tt^^S^^B 4 ± A ^iClfS^K^UT 
i£f+£tb7tfc<7)-?fo^ MX41, «^42, i« A. 440ft{f ^$A 

h284-ll(CA^i-^ Ml itiJltf- b284-21^gl41(7)^f-^^{i5^ 
U Jg.2 h284-22{CjSftA.42(7)^f-§-^{±S^I U 3 ffl^jTK- h 284-23 

(CfcKX 43<Dftjf^-£ tti^U .^4tB^/K- h284-24(CjS«a.44(^^;m^-Srm^ 
-f-5o 4 m%3i\t $t2814-l~2814-4<7>^tL-e}xte, A;?} L 7c ftls 

m LT® 1 i: El 8 £#BS LTlftPJ-rSo - £T?f*HS!l t IT, Jiff / - K200-1 

- K200-3 1 x-^M^rtr 5 m^tttm-roo 

mm /-K200-l(Uo^T\ «^«cXB p ±A l p (p[t»Itt'fc!), #H 
?f^T«, p=l,2,3, ^fc^4-t:^i9, J^T«PJ^^V^T|Wl-'(^t-efe5) C03feif 

&*A.p3^3tjf-§-S13-ptt. ^«27p<lr«^^^230^^L-C, 
^S&250(Ctti^$^5. o 

ftjf-^S13-pfi, ft^S§250£fci£ U ^ft^-X^^^«210(D 
«^tt#ll^220-l<7>A^* o ~ h221{cMLW^7K- h222-p^bttl^-f 5 

o 

m^jK- h222-p^ibtB;0 L7cftlf -^S13-p&, T W ^i&[HltJr;&^24p<Dm 
1 A;W- b24pl-l(CA^i-^ 0 

frtbs Mt^SlZ-ptt7Ujm&®\B\$T&*2<lp<Dm3ttiJ3#- h24p2-3j; 9 tti^ 

7 m&&\E}ffite*24p(Dn 3 tti^xK- b24 P 2-3/!>>fe ft*} L7cft{i^S13-pfci: 
, ^^^^230-3 (D^pA^JK- h231-p^A^U ffl^aK- h 232/5^ W 
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E*260-3£fc^U iijf K200-3(D^ft^7fe^t^220C9A^*- h 220-11 

marts. 

3tfflt#S13-p«, oijf K200-3(D^ft«^^ffl220(7>aj^7i<- h220-2p 
3tSffi*281p-3lC«toTSflr$ix5o 

MWU afll/- F200-lOfeft«UBp± A XpO^;^f$|5290-p(c:fe6^^fm 
271p-3j&>e>&ttJ XpZ<D%it 4§-S13-p£/8V>5 £ £ "OfT 5 r £ 5 

o 

BP - ^ ^W^-eft, S13-l,S13-2,S13-3,S13-40 4 0C7}^<7)/-s 0 ;*£fflV^ 

JMcJ^aflT&fT^fca*^**. 

- K200-i~200-4i«/^-x-i' >-?mmiofe$£3fcMt m C J: 5 l ftoft 

VNT$fcgflF##fcafi:fcfcT l^^«[sm&^241~244£l£ttU ^o^aflty 

— K200-l~200-4XtWfe^—' T-f >-^g210(C*5^Tfe*^<^7fe^^b 

T*fcjft*##©##«SrfT 5 - 1 \z. x o > ^s^at- 1 oo^^ £ara y - 
lot, ^»jT-« i M©7t7 7 /<r*«a«y - knj-c i oot/^ u» 

m i m-mmmxit-rx^mm utj: 5 m* 4 o^&s^^^ 

AB,± A /L P Sftff^lBjiU,, ifcKMUB 3 ±A;i3, iftft#tfUB 4 ±AA 4 
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7^©Si«ti3V^, 0 9 1^1" «fc 5 lc#iHf y - K200-i~200-4tc l o 
0^*^AB p ± A l p (pttlg&©i£&T*fc!K p=l,2,3, t.tcm<D^-ffrfr) <D 

piRtf, m i o m 9 tfc^ 2 mMi&M<D&mm/~- K2oo-i~2oo-4ic 

M LT> £ e>mt> 5 1 O©«*##©3te3&«»290-2fc fem^glf 85300-2 £ii 

01 0Tit1"^T^My- K20G-l~200-4^&*^C>^^f^^ 

T*#3„ 0»Rtf> SAT / - K200-l~ffi<(f / - K200-4«iHf S> h 
y*-?m$k<OWft\zM 9 fC^Ufc J; 5 — K200-l~200-4^ 

A B t ± A X , T?3te'* * £ Lii if £ ft o T ^ <b 1" 5 „ 

*<d&s mm s-noo-it mm /~y2oo-3toffliz&M<Dmmi& 

&>&m^t£otlM&\a*s iijf K200-liiiif K200-3(cl^bT(D^ N 0 
1 1 \Z7sk-f£ b tit/ - F200-l£ilff /— K200-3^<Z>P^<DiI« M^frft^ 
-ff»12-3^bI/(Cl^S:iM2812-3(7)^-^^b7c^*^lB p ± A a. p ©3fe2& 
TO290-2, •3fe^f^300-2^^ti^Hoamy-K^ii^Pi-^liJ:v\ ft, HI 1 

<B3»i> 

^(c, #3PJ<D|g3 3l«f§£II]l 2&#Jf LTf&PJ1-5o ftx Ell 2fc*3i^ 
Pt§-f-a o *«7T^T'H^-ii{f K200-l~200-4l-^V>Ts ^{ffP290-2^ 

hmc%^im29o-3o^ix^ti\z.mM^m^m^m^mimmm-i, 400-2^^ 

£tu *fc3teS«»300-23fet5lc^ffi*[|J300-3O*ix-eixte3teSfll*600-i, 500- 

ift*^3^rt)»*2Hi«400-l©W*aI«- M** &*^3fe£i«230?>A7J 

^^3t^*S230OA^2K- h230-13Kl^&;h/TV>5 0 
&*pr^«^)E^fm400-l«, i&GMSrflUB^ A ^S-fS&ft 
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121, 122, l2Z,124<Dyt%mt)i-&ZbtfX'%, Jfctf ^1*1^^111 
a400-2te, $.M^miB 3 ± A 13^1-6^X31, X32, X33, 1 34<Dft%ltit) 

£fc, 7t^{f»0-l(7)A^^- &*$$ft#$t^220tf>tt|;t)#- h220- 

h220-23(C^$tLTV^6o 

tot, £-aHf K200-l~200-4^, ^^%UHm%^\t ^1400-1, 400- 
2^)^ttJ^1-57fe'(f^-«*^, j&K/W-T^ ^^S210^ctoT3fe/^^7T^ 

Mftma-z, mm/- ^2oo-um^miB z ± a i^mi-^^omt^ 
m^xmm /- K2oo-3£iiit mm /- K2oo-io&ftpr^#$g 

rt^^f1t400-l^fem^^n6^f^S13-2(7)^ft^ 123^^i-6 0 ftft # 

513- 2fi. tft/^r^ ^l£tt210K::i3^T/W-7V i!lf/-K200- 
3©^fi500-l(aotSls^X§o &7c:, aim/- K200-1^^4J;^ 
lB 3 ±M i icmirZ>®.-g:<Dytm j it%m^xmiB/- MOO-AbMte&ftbm&lZ 

mm/- noo-i<Dm^M%u^mytmmm4oo-2^ib^^ti^>%m^ 

514- 3O&5^134^1S^i-§ 0 ^l-i-S14-3{t, ^ftA— 7 1 V^«210^*5 
^-C/l— iijf /- K200-4(7)^gff»0-2{Cj:oTgm £fr3o 

^±<7> £ 5 (-s ®^f/ - K200-l~200-4iC^*oJ^«rt/i^;^jf mZMtffi U 

ifB^rSS^^^lE^f 1^400-1, 400-2 1 LTfi, 0!l;Ui % 
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©Sic r* fe ti «fc v ^ r t tt w 5 * t? ft v ^ r 1 1* fc 5 o 

*«930j|U$ltt£jlil^ @i3^#it«t5„ ftfc\ @i3t 

< 

imt5. **H»tt-Ctt % »y-K2 0 0-l~200-4l^T, 
3teSMt*m 2 9 0 - a (• a fi 1 J&> 4 Ottft) }C^{f * ^;l/3 10, 
3 0 0 - a fcgft^a— >V3 1 1 SrH»'t"5. 
HI 4A-H11 4HK % KI|B3HS i &^3.«-/U3 1 1 10 

H1.4A~H14H^ 30 1lt« 3 0 2tt)fe^ 3 0 3tt*^ 
&£& N 3 0 4 3 0 5 tt«*Bn(53taiirtjK3t3H9^ 3 0 6 («^ 

g N 3 0 7litfi^7^^, 3 0 8tt7t«tfc6 o ^^-^14 3 
10-1H31 0-4£W4«^&9, gAT*^*— /W*3 

3 1 1 - 4*-e0>4«SW**>5. 
OT, 5^*^3.-^3 10-1^310-4^ ^f^^-/l"3 11- 

1*^31 1-4 ©1»3ftSr»#IBIi:KiMi-5. 

sflr*^a.-/w 310-1 -cii, 2 oj^±©i{i7-^ -frizfr^xWi. o%m 
gmk&tixmti£ti&o sif^^-^3i l-i-efi. A^fts&s^a 

«»3 0 4R: < toTgflrfS#^aElfe$tb5. :©H«^^3io- 

i isit^^a-^a ii-i ©idL^t)*^. *i ©assflr^^a—^^if-s. 
ft*3 % »i©aHtflr*s?a-/nt*5v^ % ^st3i^cT3fe^nt«3 o i fcataft 

SI 3 0 4ttSiJ^LTfc#fc>&V\, 

^t-ev^-/v3 1 o-2m im&m'f-fftftxkmmz oi-etftb 
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fiztizm—te&oytmmK #g«s&3 o 4^j;oT£«ii^{c&&£;h,5 0 

iO^if -t^oL— /1^3 10-2 igjf^v ? ^-/V3 11-2 <D,m^-^feit 
£> ||2©5t^f^i^^«£o 

^1^^3.-/1-3 10-3 -eti, i oo^f ^-^^rM^W^S^if 

1 1 -3tlt A^£H5¥-?&*05W^ 5feg|f^3 0 4 dioT^Hf 
^•«m^^5c ^O^f^^3-^3 1 0-3£g<f^^-/i-3 1 1 

-3<Dm#^fr-££\ l?3<^Slf^i^~^l«o 

mm **y=L-;v 310-4 x\t, 2 o£x±.(Dmm #n*b (n« 2 sx±<d 
mk) ©if «irti«i3 0 5T^*feti5, ^ii^izm^^>^<D 

*b#£flttS3 0 4 lC«toTSffifll#^ife$tb<5o EI 1 4 GRlim 1 4 H-Cli, 
fe, z<o&M*ei?=L— 1 0-4 fcgflr ^i/=2.—;V3 1 1 -4<72»-£ 



ft^lf 2 9 0 - a (atelfrib4(DMm)tyt%:imn3 0 0-a^n, Ml** 

mommy- KTR-^»*#«oflr*«r^afli-r53ssflr*^»-/H4, 
11-1^211-4 tt&sffissftjtt&iL 2 1 3 fryfrtxtfwmm* 2 1 

4tt&{f|fili& C*yM7 — N 2 0 0-lfrb2 0 0 - 4 teiiff y-K, 2 2 
0-1H2 2 0-4 tt.&*1tr1$%&tm, 2 3 0-1H2 3 0-4 ttfcgfiir 
^5t-^iK^> 241, 242, 243, 2 4 4 (44 x 4 T Wf SflftB&lHltfffe^T? 
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m%mmmmmmm2 1 1 



-1 — 211 -4 4{@<7)i§{§y — K2 0 0- 1 



2 o 0-4 m^^n-c*5«9 , ytm&m**~-*<offlm*nio %^\t 

*P=l— /MDW&tt, 3te^*tf3g*2 l 3d>b£bftT<3IHftift#li:S<5v> 

%s<xwmmu 213 ^m^ij^i^g 211-1-211-4^ aft ma 

2 14^tTii^ »jf^-^^^Si-^c il6(^/^flit2 1 
3<0rt*f&*J*fc7i*Lfc o ^^11112 1 3-tt££ LT, 7°P-fe;yf-gB3 0 1 
0 , lEH^ 3 0 3 0, $PPlf fAffl^-f ^7x-73020H« tlX 

3fe^^*anii2 1 3R:te, &ii*t K^c|i^£;h/tv^;5i£^ffi^^-v^ 
7^^^o^«^i-5x-^-<-^^iEit / TO3 o 3 o^i-^r-r^o 

3t^fISB2 1 £ftb^—*^— >>—KM<0'<* 

»TtS. WBrbfc&mW:, $iJ^f#AtH^^>'^7^-^3 0 2 0^UT^ 

m ^s^^e 211-1-211-4 unBuwrs-* u-ci^i u mno^* 

X-y>^$ttTV^6o ft*5, 017»t TTLDJ f»ftpl^^ 
(Tunable Laser Diode) Srl^fcLT^So 
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*©4MtBu Zti^ti— otf>iIf& J- KlcStt&U £#iHt/-K 
©tt5^»tl^t6o @ 1 7 Tii, 1 ff S J - K 2 0 0 - 1 

IcatJ&U 2fTSttiiify— K2 0 3^Tg«iiif K2 0 0 

-3«L, 4tT§(iiiif /- K20 o-4fc#jfcl/Ti*5 0 

m 1 7 iifty— K2 o o - 1 r±jg 1 ^-v 5 ^-/^ 

£36 U iifll V-K2 0 0-2ttJB2©2&gflr*5?a-r-^KE^U 

2 0 0-3|j:l3 ©i££ti^E-^3.-/V££g L, ills / -K2 0 0-4lt®4© 

i"5o Ull 7t*lt ilfff/- K200-1 tiifll K2 0 0 - 2 l4»ft^rS3t 
J5lrt3K3t3&fll«*rllS LT*3 fe-f , iljf / - K 2 0 0 - 3 it l fl©ftSpr3E3fc« 

fHMytmBm%Mm^Tte v , ins/ -K200-4 &2m<o&-&'*j&%MftM 

inn it, mm/- vizmm£nx\,^&&T$mytmftmytmmm<D oh. m 
micmmzt-ix^zmzimi-Zo mi mm/-V2 00-1 tmm/ 
-K200-2 tefc&^&ftMtomftmmm&&m lt*5 e>i\ mm/ - k 2 0 

0-3141 ffl©*ft"5r^3tiSrtB3t^fS«iSrftffi lt*5 t> , ills y - k 2 0 0 - 

l?ljg^6 4?ijgfi, ±^tim»-K2 0 0-l, 2 0 0-2, 2 
0 0-3, 2 0 0-4fc«*Sr^5fc«>o^OiS[**ilM«L-C*J9s TStfs^ft 
•^ftaHf K2 0 0- 1 , 2 0 0-2, 200-3, 2 0 0 - 4 K\t 

tc&(Dftmmm<D#;M$:&mvx^z> 0 T&v^Lx^z%mm<Dfti&ft, 
mih^itm2<D^it^^^-/^mm^fix^^m^\ax tm-tzmm 
;-bizm^zmzytmmmi!>mm&tix\,^\,^m*^ tnaj v*>&*\ 
m%i-zmm \?Mt%-*mz>ytmm&mm£}ix^x, &mztix^t£^ 
tkffi*7Fi- roFFj vb*i>\ &%irzMi$;-\ t \cm&&mz%T£im&m 
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gsiiT^T, i^^nx^^m^-r ("onj x*hz>fr<D^-ftifrxfoz> e 
^mity-^m^m^mMx^m^^^x^^m^m^u^m^^ 

«AS#&L*v^ffiS:^i- roFFj t?*>5*\ fiESi-Siiffi/— KH:«#Sr26 

y - KM©*'** &**£-f 6I§£\| £ s rg&frDiifty >- KHJ©3t^^Srfltjt $ 

^gftJ^S 2 1 1-1-2 1 l-^ffifl-fS. 

£f\ #rfcKl»fll /- K2 0 0-x £i§lf 7— K2 0 0-y (x, yfcS^Ml 

&>± 4 &LT<Dmm omoyt'** ^m±-r^>m^<D%^mmmw. 213 mm 

%&W-rZ>. ZZX\ Jiffy- K2 0 0-x<taI<fy-K2 0 0-y©MO^ 

ih^s-^ ©sawttSrSfli u -tow aucas-^v ^xint y - KM©*ffc& 

wt, xfr£ yfrtf>ffl#fcovvc, 5?iJ@tf)gfli^ r i j fcs^fi r 2 J 

?i\ 5?yg©5?*a s i"3j *>^f* r 4 j xsmn^mMftimn^mk*)* 

X$>X\ xff y^Ji yfTx^jOTSOif^ 5 *^ TOFFJ ffcaf-^^-^ 

amy — k 2 0 0 - x i iifty — k 2 0 0 - y ©ra©3t^°^ zmii-tztc 
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it>©*g*S\ ififflT 0/^2 14^ L-Ca&S(t#JlfM 211-xt211-ylC 

if K2 0 0-xiS»lfcSV^!g2©SS«*^'-^S:IISbTV>5*& 

Tl££ TONJ 3„ iiffi/-F2 0 0-xiS*3O«Sflr^ 3 ->U 

7 ^ -^^-^Oxfi 1 y^J(D±^•C*^LTV^S^*i--r6^ 3£li}ifc£&£flr 

4££ rij Uttii, 7 3?8B05?#* flj Ct^Ii^o ilif/-K2 0 0 

rtE^^f 3 0"5©5 pr^«^E3t^f a 3 0 5 

ro^ttil-S^S^ tf>x?T y^J^±©-e^LTV^5^*(c-f 6, 

m3tmtm3 0 5 ttt*J&1r$i-g:»im7 J 3 0 7 0®iS«tSflt^Sr % 7**—* 

&i£,i£^ft^ 0 *;6^£:&LTV^3ilf /- K2 0 0-x x £iHf/-K2 0 0 
-yy (xx, y y«*tCl^±4^T^») SrffJhf S^Mf^fe 

Cfc«£<D3te/<**3*1*2 1 3Ott^«rKM"f5 0 ®{f /-K2 0 0 

-xx tiift/- K2 0 0-y yO^^^^^Jhi-^^O— W*. 
AM*? F7-^^f^©^w-^^^/^fliI2 1 3K:88fc*jh,fcBI 
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tuts %\<Dmm<DM\*, fts*x%&mm^yxTJ*fo<DMmh77jy?<D$m 

\^X, xxfryr?«i:yyfTxx3?"J©TSOS*^*m TONj T?fe5a\ r$ 

i$X\ aft K2 0 0-x xiriiff 7— K2 0 0-y ylBJ^^^^Jti-S 
fc#)<Dt|^£r, aft®*! 2 14^ LTi^gjf gg$ij«g 211-xxHl 

^ftK^lf frj«g 2 1 l-xxt^||f-«i:oTlP^„ ills 
/-K2 0 O-x x^Il fe5V^l2©iSll^i ? ^-/^gLT^6i^ 
Ictt, f-^^^^xxtTy y?iJ©±ST?#ftLTV^&£&i£fflt-S3tei^ 
113 0 l©»Jtfll*S:^i-5fc«)©flr#Sr2l5o H&tfcs r-^^©x x 
ftyym<DT&& TOFFJ 5 C itt/-K2 0 0-xx#*3'©« 

ihft-§-Sr^i"5fe«>©ft^*^So i^Cf-^^-^fOx xfif y y?!l£>TI& 
£ TOFFJ 7?\]B(Dmm.% r 0 J 5. iifll/— K2 0 

G-x x^JM^^f^v^-/P£^§£LT^5l§^(Cte, f-^-^rox 
xfr y y^J©TafcflB*^fc##©«ftTO*«rt3K*3feflWl3 0 SOflUtft * 

roFFj 7?iJioi5**i«e>i-o 
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-1, 4 0 0-2tfc5o t«HlI«l3t»54 0 0-l ) 4 0 0-2^ 

iit-6^t»J:^gm^^#^»tt^^o -tax**.* mmm^^n^m 

UMBN&fcfti: LTB0ftV\ 2 2 0. 2 3 0 

tW^f2 4 1~2 4 4^, ^fe^ h V 6 t LT&>9&? » 

^pr^3fe«RrtW3t5Sflr«64 0 0 - 1 , 4 0 0 - 2*s«tHi-5»ftSr 

<%5mnmn> 

mi 8\**mw<D%5nifoj&Wi&7Firb<Dx*&z>o m$>, 1-1, 1-2, ••• 

1-Ntt*#ifcle|g&, 2-1, 2-2, -2-Ntt*^«lElK, 3-1, 3-2, 
-S-mti^h'J^^^^y^ 4-1, 4-2, -4-N(j:A^77^^ 
5-1, 5-2, -5-NlitB*3t7 7-f^ 11-1. 11-2, -11-N 

\m%immm%iU. nii^hy^^Mj/fWii, 13 
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3£^f^gfrJ«Ei i-i~ii -Ntt v Nfl©aflr KO&gfcMt 

ft-v h V ? y^mW&Ml 2fi, ^ HJ^^yf 3-l~3-N 

3t^^wa^e i 3 fc^ stffigtsij«tn -i~ii -N&tfft-v b y 
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4 0©f-7>tfe^T, mnom^tk^ h V 9**4 y?-<DV&cMtiL& 

±tz&m&±ctzm&<Dyt;<*^mmwi 3<Dmft%mni~% 0 

h y 5/^^jSi-5x-^^feJii^, x x#@Oiijf /-Ki y y#@ 

0Ht/-Ki)*OTt*fc5^ b y 9**4 y (^fy/S 

i) o $*:ff, mi 9a~si QDi^tf-^^-^^if, iffc^iim / 

- K3 £iHf/- K4©Wtc*^^*ite-rs^SI*s*Cfc*&f4, aft/ — K 
&©#-^/h£i^2#<«-v h y 9**4 y^>^m^t^^ 0 

# S Oiijf j - Ko&glf ^gflfJflf^g l l m*\z.%-* h])9**4 y?1Mm 
gl 2 {CjifflT|Hlj» 1 4^LT{5ii (^T5'7 , S3) , ^ £ Trteitifii / — K 3 & 
t8H&y- K4<B^«»1IfH1lpSWcRJU 2©ftflM3-U:J:S»flr$:ISfT £i*r 

s^&^u h y 5/^11 1 2^2*©^ h y 
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K3©3k*;*©a&iM/-KK:4&IBfJU Ability- K4<&ft/<*©*B3fc 

h y ^**^5/^K**J&1-5x— **»bJlfiH^ x x x#@<£>iHf /-K£ y y y 
1) o Wittf, Hll 9A-H1 9 D {C^-Tx- * ^--^ <Dftf&X\ 

Ki -tiiif / - K3 0^^^• ? ^«S:bTV^^^-r h y ^**-f s/^otfr?, 

tftSlife** 5 ^**^ U7 5'7 , S 1 2#Ye s) % )t/^fliil 3 ft, & 
^^(^9^^^^ih1-57t^0^^x x x#g£>iHf /— KRtfy y y 

#@oii-ft /- v(D&9Jtmmmmw 1 1 ara-ft^ h y ^^^-r y^-umm 
Rtwt / - k 3 0&$flr&ttffltfP£mK:ttJ! a. 4 *fc <t z>mm%w± £ 

U jt^HJ^^j'fKMIlJSti 2K4#<Dft-7 h y 

r.£-<?tt4#©tt-e h y jy^^^i-a^-^wcis^TA^fflfiy*- 
k i <D%;<*<DH%mm ; - o mm u A^iimy- k 3 <»%^<o%% 
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3 (DtW*tmirh P 

x#Stf>i§jf /- Ft y#B©afll Kfc&JBLTWj^ft-^ b U V 

»-£:b-£lCO^-C;t&=is U a £$b £ 9 Vh^V^^fc^K x, y, a, b© 
m^^^ttaj-TS (^X^7°S2 1) o 0!l;Lfi, @19A~119D|:if 
f-^^- *<DttMx)L (x, y, a, b)=(2, 5, 1, 2) % (2, 8, 

i, 3) , (i, 3, 2, 4) tmm&tiZo 

/^figti 3« N tttH^nfcia^^wio-efc^if (xTvzfs 23^ 

No) \ -tti&aiRU *7t, A6IB©J:5fctt»T?fetLtf (^fy^S2 3^Y 
e s) , ^©H«Oftf^loWL (^TS'7 , S2 4) „ ^©|L|i 

at y - Kxt* y # s ©aw / - wm^mmmftmmm 1 1 &vt\zyt-? hv?* 

yf|J«f 1 2(diiitPHl 4«r^LT£3i (^T^S2 5) * 
©i, UtiS© b # S tf>ft-7 h y ^ ^ *>f y ^Sr^i" 5 x # i <Ba*t / — K 
b y#@tf>5Hf y — K©W©3t^'Srfl t Jti"5fc«>©ig*S:lRlC< x#gOiHf 

y - K&tfy # s oiiflr'y - Kos^lSif^Ji^i 1 1 Mtffcft^ vv ? 

4 y^MmBftl 2\zmit\E\mi 4%fthXfcm Ur^S2 6) 1-5.0 
^^<^#L#^^Tb7c^, itft&L7c£#^5 (x, y, a, b) 
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0 (x, y, a, b) omfy&t>^m&£tlte<teZ>-£T*m , OMto 

^^Wftl^iM^^I-^ ^fgfe^&STctf), yf-fH 

12 3 tt#B^©fg 6 mmm%^-rh<DX\ ^^.xam 5 ^wm^^t 

fiPt), 12^ 6-1, 6-2, -6-ml^j'^7t-7 b!) ^'^^'f t 

*ofli©#fiKRi«Kif^r4» 5 m*L&Wi<om& t mmxh% 0 
<%7Mmmm> 
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